Single-crystal X-ray study T = 100 K Mean (C-C) = 0.002 Å R factor = 0.036 wR factor = 0.095 Data-to-parameter ratio = 14.4
were grown and subjected to X-ray analysis, which showed the product to be the title compound, (7) (Fig. 1) .
In the solid state, the molecule of (7) is planar, with the exception of the two methyl groups, which lie above and below the plane. The greatest deviation from the least-squares plane through atoms C1-C11/N1/O1/O2 is 0.052 (1) Å for C2.
Further examples of this interesting conversion, together with the utilization of such diformyl compounds for heterocyclic ring synthesis, will be described in a forthcoming paper.
Experimental
To dimethylformamide (10 ml) cooled in an ice bath, phosphorus oxychloride (6 ml, 66 mmol) was added dropwise with stirring over a period of 2 h at below 298 K. After the addition was complete, a solution of trimethylindolenine, (5) (12.6 mmol), in dimethylformamide (10 ml) was added dropwise. The cooling bath was removed and the reaction mixture was stirred at 323 K for 2 h. The resulting solution was added to ice-cooled water, the pH was adjusted to 8.0 by the addition of aqueous NaOH (35%) and the mixture was extracted with ethyl acetate (3 Â 30 ml). The organic layer was washed with hot water and dried over Na 2 SO 4 . The solvent was evaporated and the resulting crude product was purified by column chromatography on silica gel, eluting with ethyl acetate-toluene (1:5 v/v), to give the pure diformyl compound, (7), as yellow crystals. )/3 (Á/) max < 0.001 Á max = 0.26 e Å À3 Á min = À0.16 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Symmetry code: (i) Àx þ 1; y þ 1 2 ; Àz þ 1 2 .
Crystal data
The H atom bonded to atom N1 was found by difference Fourier methods and refined isotropically. H atoms bonded to C atoms were included in calculated positions, using the riding method, with C-H distances of 0.95-0.98 Å and U iso (H) = 1.2U eq (C), or 1.5U eq (C) for methyl groups. The methyl groups were allowed to rotate but not to tip.
Data collection: SMART (Bruker, 2001) ; cell refinement: SAINT (Bruker, 2002) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 1997); program(s) used to refine structure: SHELXL97 (Sheldrick, 1997); molecular graphics: SHELXTL (Bruker, 2001) ; software used to prepare material for publication: SHELXTL.
Figure 1
A plot of (7), with displacement ellipsoids drawn at the 50% probability level. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq O1 0.41864 (8) 0.59632 (7) 0.17572 (13) 0.0248 (2) 0.0169 (7) 0.0152 (6) 0.0197 (7) 0.0005 (5) 0.0007 (5) 0.0000 (5) C3 0.0205 (7) 0.0152 (6) 0.0157 (6) −0.0007 (5) 0.0019 (5) −0.0031 (5) C4 0.0202 (7) 0.0197 (7) 0.0212 (7) 0.0024 (6) 0.0018 (5) −0.0048 (6) C5 0.0190 (7) 0.0254 (7) 0.0243 (7) −0.0038 (6) 0.0073 (6) −0.0050 (6) C6 0.0294 (8) 0.0218 (7) 0.0222 (7) −0.0052 (6) 0.0096 (6) 0.0006 (6) C7 0.0258 (8) 0.0192 (7) 0.0208 (7) 0.0014 (6) 0.0049 (6) 0.0017 (5) C8 0.0176 (7) 0.0173 (6) 0.0162 (6) 0.0008 (5) 0.0035 (5) −0.0034 (5) C9 0.0184 (7) 0.0166 (6) 0.0176 (6) −0.0016 (5) 0.0018 (5) −0.0037 (5) C10 0.0196 (7) 0.0232 (7) 0.0199 (7) −0.0026 (6) 0.0031 (5) −0.0045 (6) C11 0.0218 (7) 0.0199 (7) 0.0259 (7) −0.0023 (6) 0.0027 (6) −0.0038 (6) C12 0.0217 (7) 0.0204 (7) 0.0227 (7) −0.0005 (6) −0.0003 (6) 0.0020 (6) C13 0.0212 (7) 0.0162 (7) 0.0278 (7) 0.0016 (6) 0.0022 (6) −0.0018 (6) Geometric parameters (Å, º) 
